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The great importance of arterial hypertension or the
conditions associated with it, as a widespread and
apparently increasing cause of disability and death, is
a self-evident incentive to investigation. At the same
time it must be recognized that our knowledge of the
subject is in a very confused state, as respects its
phases of etiology, mechanism and treatment. Just as
with diabetes, the literature contains almost every con-
ceivable variety of opinions and suggestions. The
first task of an investigator to choose is what seems

significant and valuable among this mass of conflicting
material, and the second is to build concrete facts with
accurate methods in a clinical field which is still largely
a morass of tradition and imagination.

THEORIES REGARDING THE CAUSES OF
HYPERTENSION

More or less restriction of salt has been employed
for many years by some observant clinicians in the
treatment of the various forms of nephritis. The first
scientific foundation of both theoretical and practical
importance is afforded by the work of the French
school, beginning with Widal's demonstration of the
rôle of the chlorids, particularly in the causation and
treatment of edema, and with the application of
this principle to hypertension by Ambard,1 Combe,2
Laufer 3 and others. Similar results were obtained in
arteriosclerosis by Bayer ; 4 but with only a few excep¬
tions the tests with nephritis in Krehl's clinic were
negative or doubtful, and the general German experi¬
ence was opposed to a strict relationship between reten¬
tion of chlorids and elevation of blood pressure.5

In American literature, salt and fluid restriction in
hypertension is mentioned casually and incompletely if
at all, and the protein intoxication theory is undoubt¬
edly the dominant one. Treatment consists chiefly in
low protein diets, the elimination of supposed toxins, or
the artificial reduction of pressure by drugs, bleeding,
electricity, and the like. Mental and bodily rest is
advised to a degree which largely terminates usefulness
in life, and many conservative practitioners refrain
from any serious attempt to reduce the pressure, and
devote themselves to keeping the patient as comfortable
as possible, with resignation as to the results.

There are various reasons for this confusion and
pessimism. In the German work the cases were not
always well chosen and the restriction of salt was gen¬
erally inadequate, though this work does furnish evi¬
dence against any invariable association of hypertension
and gross chlorid retention. On the other hand,
whether or not protein has any influence on blood pres¬
sure, it is impossible to accept Ambard's assertion that
it is harmless in nephritis. Ambard considers fluid
restriction unnecessary, and in adopting milk diet he
comes back to the identical therapeutic program used
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by the followers of the intoxication hypothesis. The
fluid restriction of Laufer, who accepts von Noorden's v

limit of a liter daily without reckoning the important
'additional quantities contained in the food, is too lax

for the worst cases. Likewise a much stricter exclusion
of salt than represented by milk diet is essential for
results in really severe cases. These inaccuracies are

responsible for an unnecessarily high percentage of
cases of absolutely or relatively irreducible hyperten¬
sion in French, German, American and all other
records, and also for the unnecessarily frequent and
early deaths from apoplexy, cardiac failure, pul¬
monary edema and convulsions (misnamed uremie).
For the same reason there have been no differences in
therapeutic results sufficiently marked to establish any
one theory to the satisfaction of all parties.

RESTRICTION OF WATER AND SALT

It would be wrong to ignore the unknown and uncon¬
trollable factors in hypertension and the unsolved prob¬lems which they present. But any practitioner who
will conform his treatment to one reasonable and
definite condition, namely, the necessity of the organism
to force a filtrate of water and dissolved substances
through a damaged and partially blocked glomerular
filter, can readily demonstrate for himself the com¬

pensatory element in the hypertension, by observing the
fall in pressure and the relief of some attendant symp¬
toms when proper diet reduces the quantity of this
filtrate to a minimum. The opposite treatment under
the intoxication hypothesis, through unsuitable diets
and attempts at "flushing out," entails much harm. In
some hypertension cases the mere reduction of the
overload of salt and water brings relief which is com¬

parable to the benefits of diet in diabetes.
Fuller laboratory study, particularly by blood anal¬

yses, contributes new information of theoretical,
prognostic and therapeutic importance. Among the
nephritic cases treated in our clinic to date, there have
been twenty examples of marked hypertension. Most
of these were treated in private hospital status, but
four were outpatients. The observations are neces¬

sarily empiric, and are subject to modification from
wider clinical experience, and particularly to more
fundamental and decisive interpretations when animal
experiments become available. Numerous data of
these cases, function tests according to Ambard's
principles, and details of individual histories and
results, must be reserved for a more complete publica¬
tion at a later date.

It may suffice here to state that the patients' ages
ranged from 25 to 69 years, with the usual predomi¬
nance of those past 40. All the cases were of chronic
type. Their severity was mostly too great to yield to
mere rest and hospital care, and some were known as
highly severe cases which had proved intractable to a
variety of customary treatments for several years.Bleeding was used temporarily in three critical cases,and brief experiments have been tried with some other
measures ; but in general the patients were not kept in
bed or confined to the house but were treated entirely
by diet.

To establish the general principle, the effects of sud¬
den dosage with salt or water in suitable cases are
illustrated by two experiments.

In the first experiment (Table 1), attention may be
called to the absence of real retention of either salt or
water (contrary to the French reports), and to the
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remarkably high plasma chlorid figures 6 and the eleva¬
tion of blood pressure accompanying these.

The second experiment (Table 2) was performed on
a different patient. The plasma chlorid percentage was
not high, and fell lower with the water drinking, while
the blood pressure rose markedly.

The first patient received salt, but showed no effect
from a corresponding test with water alone. Because
of the close relations between salt and water, it is

TABLE 1.—SALT TOLERANCE TEST, SEPT. 25, 1919

Time
8 a.m.
9 a.m.

10 a.m.
'1 M.lll.*
12 m.

1 p.m.
2 p.m.
3 p.m.
4 p.m.
5 p.m.
d p.m.

6 p.m. to
S a.m.

Water ,-
Given, Vol.,

C.c. C.c.

Urine

200
200
200
200
200
200
200
200
200
200
200

65
410
305
120
160
105
120
210
500
250

Sp.
Gr.

Oil
008
007
008
015
016
016
007
007

Plasma Blood Blood Pressure
-.Chlorids Urea ,-*-,

NaCl NaCl,* Mg. per Mg. per Sys- Dias-
% Gm. 100 C.c. 100 C.c. tolic tolic

0.72
0.30
0.34
0.14
1.15
1.21
1.30
0.9(1
0.44
0.60

0.47
1.21
1.03
0.53
1.84
1.27
1.65
188
2.20
1.1!)

Total 2,750 3,275

1.009 0.41 3.40

16.87

672
672
081
076
704

648

PU
19.'
lll.i

200
108
194
224
242
266

100
M
98

100
110
no
100
100

80

Ten grains of sodium chlorid were given at 11 a. m.

d fficult to distinguish accurately between their effects,
and space requirements necessitate leaving other tests
to a later publication. The rise in pressure in both
cases was accompanied as usual by the subjective symp¬
toms of headache, dizziness, weakness and general
malaise. Precautions were taken so that no patients
suffered harm from such tests, but in severe cases there
is danger that the reckless administration of either salt
or water may cause alarming symptoms and even death.
The accuracy of the tests is often interfered with by a

protective diarrhea which also prevents dangerous
disturbances.

The results of a short test may be negative in some

patients or at some .stages, and bad effects may become

TABLE 2—WATEB TEST, NOV. IP, 1P19

Time
8:30
8:40
9:25
9:20
9:56

10:00
11:15
11:20
12:30

2 : 25
4:00
5:00
9:30

a.ni.
to 9:20 a.m.
a.m.
to 9:50 a.m.
a.m.
to 11:10 a.m.
a.m.
a.m. to 12:20 p.m.
p.m.
p.m.
p.m.
p.m.
a.m.

Water
Given,
Ce

 ,   

Plasma
Chlorids,
Mg. per
100 C.c.

571

Blood
Dree,

Mg. per
100 Ce.

30.2

Blood Pressure

Sys¬
tolic
215

¿26
245

2S4
220
188
190
200

Tliiis-
tolic
130

128

130

120
126
100
100
120

evident only after some days. The effects of salt are in
general more powerful and obvious, as demonstrated
by the success of Ambard and others in numerous
cases. A very close restriction of water may be
impracticable at the beginning of treatment, because
of the salt stored in the patient's body and the inadvis-
ability of imposing any real suffering from thirst. Also
in many cases no rigid fluid restriction is necessary, and
moderate quantities (from 1 to 3 liters daily) may be
actually beneficial for flushing out salt or nitrogen.
But the prolonged combination of excessive fluid and

6. For chlorid method, see Donleavy, J. J.: J. Biol. Chem. 37: 551
(April) 1919.

little salt possibly involves osmotic and eliminative dif¬
ficulties which are responsible for the anasarca, pul¬
monary edema and cardiac failure sometimes described
in connection with long continued salt-poor diet.

No rigid classification, either anatomic or func¬
tional, of the cases listed in Table 3 was attempted,
partly because the experience is insufficient, and partly
because every case of nephritis is in some respects an
individual problem, in which tests of the efficiency of
different functions should be made and individual
treatment prescribed accordingly. Different tests will
give different classifications, and there are presumably
types of cases not shown in this series. The phenol-
sulphonephthalein excretion is given here as one indica¬
tion of renal action, but the complete publication will
include other function tests. The data shown are
otherwise limited to those which seemed most essential
for treatment and prognosis·. The order of cases is not
merely consecutive or accidental, but forms a series
based on these data.

TABLE 3.—EFFECTS OF DIETETIC TREATMENT IN TWENTY
CASES OF HYPERTENSION

Plienolsulphonc- Betöre Treatment Aiter Treatment
phthalein

Exere- Plasma Blood Blood Plasma Blood Blood
tion Chlorids. Urea, ,-Pressure*-^ Chlorids, Urea, ,—Pressure--,Case in 2 Mg. per Mg. per Sys- Dias- Mg. per Mg. per Sys- Dias-

No. Hrs., % 100 C.c. 100 C.c. tolic tolic 100 C.c. 100 C.c. tolic tolic
1 .... (¡24 29.2 208 ... 569 28.0 166 98
2 54.5 640 27.1 (300)

215 170 588 20.0 134 70
3 54.0 020 21.8 240 110 541 24.5 140 8»
4 42.8 61(1 19.8 210 120 58H 21.2 160  5 30.0 620 20.5 240 11(1 590 10.4 Kiíi 75
6

....

6>0 23.r> 220 140 556' 23.5 178  7 46.0 608 32.2 19.3 92 591 26.9 162 80
8 48.0 (¡13 30.7 220 98 570 28.5 110 Sil
9 . 611 32.6 22(1 7  57« 16.2 130 (¡6

10 41.3 612 47.0 220 110 555 31.4 154 80
11 4.0 6H 69.4 212 104 556 52.6 156 80

(625)
12 30.2 664 94.4 210 1211 59S 26.4 172 ÌOO
13 ... 659 104.5 198 100 545 62.5 90 60
14 5.0 648 134.0 214 170 537 42.2 140 100
15 .... 597 27.1 190 92 597 .... 108 70
IH 38.2 569 3«.4 190 90 595 14.6 165 10»
17 .... 534 16.7 210 100 658 56.2 180 95
18 27.4 576 55.0 235 143 543 23.7 170 98
19 12.1 548 58.2 (305)

215 170 503 18.0 180 130
20 64.8 565 21.0 234 160 559 19.4 180 120

* Parentheses in the systolic pressure column indicate that the pressure
in these eases ma repeatedly near 300 in.m., but tile actual pressure on
beginning dietetic treatment was 215. In Case 19 this reduction had been
accomplished only by heavy bleeding in another hospital.

CASES OF PURE HYPERTENSION

The first cases are more or less typical examples of
so-called pure hypertension. One of them (Case 2)
had been observed for over a year, and occasional uri-
nalyses, even when the blood pressure was as high as
300 m.m., never showed albumin. In recent months,
with more frequent urinalyses, traces of albumin have
sometimes been found. The others of this group have
traces of albuminuria. Omitting individual peculiari¬
ties, it may be said that this group is characterized by
activity of excretion and apparent absence of retention
in tests with nitrogen, water and even salt. The kidney
retains power to concentrate, and both the blood urea
and the urea function according to the Ambard princi¬ple may be fully normal. But the chlorid threshold,
whether determined mathematically or by salt priva¬tion, is high, and these patients purchase their apparent
efficiency of salt excretion at the price of abnormallyhigh blood salt and blood pressure. Extraordinarystrictness of salt-free diet may be necessary to control
thèse, and the therapeutic success corresponds to the
restriction in salt intake. This single feature some-
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times makes the difference between health and invalid-
ism. While protein and water create no symptoms, on

.

general principles they should be limited to some

extent. Without assuming that all possible kinds of
cases are represented in this list, and without overlook¬
ing other abnormalities revealed by sufficiently
thorough study, it can be stated that pure hypertension,
so far as it has occurred in this series, has been essen¬

tially a salt nephritis.
HYPERTENSION WITH KIDNEY IMPAIRMENT

As all standards of kidney function are to some
extent arbitrary, this group passes by gradual transi¬
tion into the second and larger group, in which there is
obvious impairment of several kidney functions, as

indicated by retention of urea and other products,
impaired excretion of urea and chlorids by Ambard's
laws, more or less fixation-in the chlorids and specific
gravity of the urine, and especially chlorid retention
with or without evident edema.

The degree of impairment in the nitrogen economy
calls for corresponding restriction of protein, and
influences the prognosis. But the hypertension is
affected only through the salt and water functions.
Careful fluid restriction is necessary as a rule, but
attention should be given to the nitrogen retention thus
entailed in certain toxic cases. This is an additional
reason for limiting the protein intake, though it is well
known that the percentage of blood urea is not an

infallible index of danger. Even though chlorid reten¬
tion be far greater than in the first group and the other
signs more evident as stated, the actual chlorid
threshold may be lower and the actual salt restriction
required to control the pressure may be less· stringent
in the second group.

It is well known that retained salt may be diffused
through edema fluid without raising the percentage in
the blood. Patient 11 thus had much edema, and as

this diminished, the chlorid percentage in the blood rose

as shown in parentheses. With this proviso, the great
majority of these cases had high chlorids in the blood
plasma, and it is probable that the same will hold for
the majority of all hypertension cases. But in appoach-
ing Group 3, we find a small group of hypertension
patients with continuously low blood chlorids and low
chlorid threshold, and often with normal or actually
low blood urea.

HYPERTENSION WITH DIABETES OR SEVERE
NEPHRITIS

The six closing cases of this table may be divided
into two groups of three each. The first group includes
three cases (15, 16 and 17) of diabetes. In them the
prognosis is good with thorough treatment of the
diabetes, sometimes with the aid of salt and water
restriction and sometimes without it. Though there
are presumably rare cases of intractable hypertensive
nephritis associated with diabetes, there is generally the
strong probability that proper treatment, associated
with reduction of the blood sugar, will reduce the
hypertension.

The last three cases of the table are nondiabetic, and
have proved the most difficult and intractable of the
entire series. Limitation of salt, protein and fluid,
reducing the twenty-four hour urine volume below 300
c.c, has given symptomatic relief and more or less
complete checking of retinitis, but the influence on the
pressure has on the whole been slight and the reduction
shown in the table has not been permanent. Notwith-

standing the innocent looking blood analyses, according
to function tests these are cases of severe nephritis,
and the worst element in their prognosis from the
standpoint of hypertension seems to be the absence of
a high blood chlorid before treatment.

LIMITATIONS IN TREATMENT

Certain precautions or limitations should be men¬
tioned with regard to the practical application of these
principles in treatment.

First, a diet which is reasonably satisfying and at
the same time sufficiently poor in salt is not so easy to
arrange as it may appear. Both physician and patient
may sometimes believe conscientiously that strict
abstinence from salt has been maintained, when anal¬
yses     show the blood chlorids undiminished and an
output of from 5 to 10 gm. in the twenty-four hour
urine. Such analyses are important for controllingthe treatment, and no pressure is rightly called irre¬
ducible unless the daily chlorid excretion has been
reduced to practically zero.

Second, some quantity of salt is considered indis¬
pensable in the permanent ration. This is stated as
about 2 gm. for normal persons, but the limits for
nephritics have never been determined. On the one
hand, it is not certain that the intake need be as great
when the output is obstructed. On the other hand,
there may be danger in withdrawing salt from certain
nephritics, especially with nitrogen retention, who seem
to need much more than 2 gm. of salt for its diuretic
action to ward off uremia. As a rule, the outstanding
effect of undue salt privation has been weakness. It is
necessary, therefore, to work out salt rations for indi¬
vidual nephritics which may range from almost zero
to a considerable quantity.

Third, restriction of salt or fluid, like every dietetic
treatment of organic disease, is only palliative. Suc¬
cess is not as uniform as in the treatment of diabetes,
and complete or partial failures are more numerous.
When the first results are more or less satisfactory,
there is still reason to fear that the same patients may
pass into a hopeless condition in the course of months
or years. Futhermore, the most effectual relief of the
hypertension demonstrates strongly that the essential
trouble is more than mechanical. Reduction of the
blood pressure nearly or completely to normal may still
leave the patient an invalid, either from weakness due
to the strict salt privation which is necessary to hold
down the pressure, or still worse, if salt is given so as
to allow the pressure to go up. They may also be
subject to attacks of hypertension and accompanying
symptoms from little or no evident cause. The greatest
defect of the French work is the disposition of those
authors to treat the entire question as a mere mechan¬
ical matter of salt retention. Obviously, even the
mechanics of hypertension remains largely unsolved,
and the fundamental condition thus far baffles both
research and treatment.

Notwithstanding these limitations, the benefit of suit¬
able chlorid restriction for hypertension is still great,
in making the patients more comfortable, diminishingthe danger of apoplexy, and possibly checking the
progressiveness of the disorder. So many of these
patients give a history of copious use of salt that this
may be a possible contributory factor. Granting a
primary infectious or toxic etiology of the renal or
vascular damage, the prolonged irritation by the excess
of salt and the wear and tear of the hypertension itself
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may well be regarded as a cause of progressive aggra¬
vation. By far the best and easiest results are obtain¬
able in the earliest cases, when the hypertension is
intermittent rather than continous. Early diagnosis is
therefore important, and in advance of the sphygmo-
manometer it may be hoped that chemical tests, such
as for the blood chlorids and chlorid threshold (thenormal values for which are still undecided), may
give advance warnings to guide prophylaxis.

Such studies may also throw some light on the origin
and the control of arteriosclerosis and some other dis¬
orders. One of the most interesting branches of the
investigation has concerned ophthalmic disorders, and
with the cooperation of several oculists, evidence has
been gathered indicating that many cases of retinitis
are due chiefly or solely to chlorids and are benefited
by chlorid restriction. More cases of retinitis and of
glaucoma are needed for this study. The promising
study of salt metabolism will probably soon be
extended more widely by those who are in position to
undertake parallel determinations of various salts and
to develop the more fundamental problems through
animal experiments. The present investigation, which
has had to be self-supporting to date, has been
limited and superficial for lack of these things. The
clinical facts collected, however, warrant urging that
unfounded theories be discarded, the widespread abuse
of drugs, particularly nitrites and iodids, stopped, and
the possibilities of modern laboratory methods utilized
for the guidance of treatment.

5 East Fifty-First Street.

INFECTION BY THE BROAD TAPEWORM,
DIPHYLLOBOTHRIUM LATUM

M. W. LYON, Jr., Ph.D., M.D.
SOUTH BEND, IND.

While cases of infection by the broad tapeworm
have been rather frequently reported in the United
States in recent years, and most of them, like the
present one, have occurred in immigrants who have
acquired the infection abroad, yet because of the prob-
ability of the permanent establishment of this parasite
in this country, it is desirable to record each case with
as many details as possible.

The worm here recorded was casually handed to me
in the early part of January of this year. The dark
spots in each mature segment had been noticed, but
the true nature of the parasite had not been fully
appreciated. The specimen had been washed from
the feces with which it was expelled by the patient.
The head is lacking, although many of the immature
segments immediately following the head are present.
The specimen is in several pieces, and the combined
length of them laid out without traction on a table is
6,230 mm. All the segments appear in excellent con¬

dition, and none appear atrophie or degenerated.
The patient presented almost no symptoms.

REPORT OF CASE
B. N., man, aged 39, Russian lew, machinist, born at

Bielostok, Poland, where he resided until he was about 19
years of age, spent the next six years, including the time of the
war between Russia and lapan, and while with the Russian
army, at various places in Siberia, such as Omsk, Tomsk,
Irkutsk and Yakutsk. During these six years he ate much

From the laboratory of the Clinic.

uncooked fish. Although much fish had been eaten during
his youth at Bielostok, he thinks it was well cooked by his
mother. After the six years spent in Siberia he returned to
Bielostok, and soon after came to the United States. In
this country he spent one year in New York, six years in
Chicago, and six in South Bend, Ind. He first knew he
had a tapeworm eight years before, while he was living in
Chicago, his knowledge being based on the fact that he
passed fragments from 12 to 18 inches in length. These
fragments appeared to him well preserved, and he says that
they showed motility. He found segments only at the time
of defecation. He never noticed any segments passed while
he was in the Old World, but he suggested that, being
younger, perhaps he was a careless observer and did not pay
so much attention to himself. The patient said that he had
always been well and had never consulted a physician until
he wished the worm expelled in the latter part of December,
1919, and except when being examined for life insurance.
He passed the insurance examination successfully. About
three months before seeking treatment for tapeworm he had
obscure abdominal distress ; and he had another attack at
the time he sought treatment. He consulted Dr. C. C. Terry
of this city, by whom he was given aspidium. A few days
later, when he had recovered from the effects of medication,
the worm was submitted to me for identification. I was
unable to get the patient for a blood examination until nearly
two weeks after the worm had been expelled. Blood exami¬
nation then revealed: erythrocytes, 5,148,000; leukocytes,
6,400; hemoglobin, 85 per cent., Sahli; polymorphonuclears,
56 per cent. ; small lymphocytes, 28 per cent. ; large lympho¬
cytes, 7 per cent.; large mononuclears. 2 per cent.; transi-
tionals, 3 per cent. ; eosinophils, 3 per cent. ; basophils, 1 per
cent. The patient has the appearance of being in perfect
health, and looks strong and robust.

COMMENT.
There can be little doubt that this patient becameinfected with a broad tapeworm while living at Bielo¬

stok, which is one of the general regions where such
worms are common, or in Siberia, where he knows he
ate uncooked fish. He may have acquired it in this
country, but that is very doubtful.

That the patient is and has always been robust shows
that an anemia is not necessarily caused by the pres¬
ence of this parasite. The fact that he passed well
preserved and easily recognized segments is rather
unusual1. The absence of anemia, and the good con¬dition of the segments passed as well as of the entire
worm as subsequently passed, are in accord with theviews that diseased or disintegrating worms are the
chief cause of the anemia due to the absorption of
products from disintegrating segments.2This case has afforded an excellent opportunity for
the parasite to become permanently established in this
region of the United States. For the past six years
many thousands of eggs must have entered the sewer¬
age system of South Bend, very soon to reach the St.
Joseph River and a short time later Lake MichiganIn both river and lake, hatching larvae must have been
able to parasitize various fishes.
1. Brumpt, E.: Pr\l=e'\cis de parasitologie, Ed. 2, 1913, p. 249.
2. Brumpt: Pr\l=e'\cis de parasitologie, p. 263.

Probabilities as to When the First Birth Will Occur.—
According to Knibbs, statistician for Australia, the prob¬ability of a nuptial first birth occurring in less than one yearafter marriage is 0.4946 for age 15 of the wife ; 0.7770 for
age 18; 0.9176 for age 21; the maximum, or 0.9771, for age25; 0.9075 for age 30; 0.6748 for age 35; 0.3245 for age 40,and 0.0622 for age 45. The foregoing statsitics are based on
the supposition that the husband is approximately the same
age as the wife. If he is younger or older than the wife, theprobability will be affected accordingly.
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